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Abstr a ct: Vertic al pr ofile s c'f light extin ctio n c o efficient by atm o spheric
ae ro sols ar e m e a s u r ed c o ntin uou sly day and night in Se o ul using a micr opuls e
lidar(M P L) during Fall 1997. T he r atio of the light extinctio n co effic e nt to the
ba cks c attering is calc ulated fro m the M ie the ory with the a e ro s ol cha 柑 Cteristics
m ea su r ed in Seoul. The e xtin ction to ba cks c attering ratio tu m s o ut to be a
n e a rly 叩 ISta nt Valu e of 25irl Se oul for the relativ e hu mi dity of 30 to 70 %
r ange. For the relativ e humidity greater th an 70 %･ the r atio de cre as es lin e a rly
do w nto 20at relatlV ehu rrlidity n e ar lOO %. Withth is valu e of the e xtin ction to
ba cks c attering r atio the light extirlCtlOn C O effic ent by a er o s ols in e ach laye r of
30rn thick is c o mputed up to 5kn1 height N um e ro u s v ertic al pro51e s a re
e x amin ed to in v e stigate the v ariatio n of the tropo spheric a er o s ol pr ofile s in
c o nju n ctio n with rn ete or ol gic al field･ T he te mporal variatlO n Of the pla n etary
bo u ndary laye r(P B L) height co uld be obtain ed fro m the n u m er o u s c ons ec utiv e
profile s. which r e v eals the e xiste n c e of r esidu al laye rin P B Lin the e v eni gs
which c a nhardly be ide ntified by 也e c o n v entio n al s o u ndings by the air s o nde s･
1. M e a s u r em e nts
T he M P Lsyste m is m a n ufactured by the SE S hc･ andit
′
s spe cific atio n s ar e
listed in table 1. Details of the syste m a regiv en
Jim Le e et al･(1997)･
Table 1. M P Lsyste m par a m eters(Spinhirne et al” 1995; SES 血c., 1996)
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T he m o rdtoring site is lo cated a土the skirt of Mt. K w a n ak in the c amplユS Of
Se o ul Natio n al Univ er sity. Day and night c o ntinu ous m e a s u r e m e nts w e redo n e
e x c ept o n rainy days during Septe mbe rto No v e mbe r197･ T he lidardata w er e
a v er aged e v ery lO min ute s.
Ae ro s ol size distri butio n s a r e m e a su red with art optic al particle c o u nte r
(H IAC/ROYC O h c. , M Dde1 5230), which m e a s u re sthe num ber c o n c entr atio n of
the pa rticles ra nging 0.32JLn - 25fLninto 8 chan n els(Table 2)I A ls o, the a e ro s ol
ar e s a mpled by a high voln me s a mple r a nd analys ed by a nio n chro m atography
fo rthe io n c o mpo n e nts a nalysis.
Table 2. Particle sizeinterv a-s of OPC(Optic aLParticle Counte r)
:
㌔
(串3 甲 el 3.㌔
ヰ
･ 甲 酢
∴
･
idi 細 etq,L4n)
0.3 2-0.45 0. 45-0_7 0.7-1.0 1_1.5 1.5 _2.5 2.5 -5 51 0 10 -2 5
2. Data an alysis
On e of the m ajor param eters r equired fo r the c o mputatio n of light e xtinctio n
co efficie nt fr･o m thelidardata is the r atio of thelight e xtin ctio n c o effic e nt to the
ba cksqattering c o effic ent, which is typic ally irl a r ange Of 15to 60 in rn arly
zzp plic atlO n S Of ae ro s ol lda rs. Light extin ctio n a nd ba cks c attering c o effic e nt for a
single spherical pa rticle c anbe c o mputed n um erical1y fo r a giv e n w avelength if
the r efr a ctiv einde x of ae ro s ols a nd the r elativ ehumi dity ar eprovi ded(Bohr en arid
Huffm a n, 1983). Using the refra ctive inde x of ea ch a er o s ol co mpo n e nt giv e nin
Table 3, the m e anreh
-
a ctiv e index of a er o s ols is obtain ed by a w eighted
av er aging of refr a ctiv eindic e sfo r e a ch a ero s ol co mpo n e nts aslistedin Table 4･
By this w ay the d aily m e an re缶
･
activ e inde x c a nbe obtain ed a sin Table 5. T he
arithm etic m ean of the refractive inde x of a e ro s ols in Table 5 be c o m es
1.5101 0.612z
-
, which is similarto the r es ult of Ki皿 et al.(1990)fo r u rba n air whe n
the relative hu mi dityis about 50%,
Table 3▲ Refra ctiv eindic es and den sitie s of a ero s ol rn a土erials(Pitts, 1986; Reist, 19 3)
M ateri山 Cr･ ･-_.NO{､
:■･s oi
Z ■ 耳OC lC/ ∴ ･ 叫etal
Real ■ 1.3 81 1.559 1.52 8 1,4 50 1.600 1.550
Im agln . -3.7e -9 -1.Oe-9 -1.Oe -9 _1,Oe-9 -5.Oe -1 -1.Oe _9
De B Siq,也/a) 1 3 3 1.73 1,77 1.60 1.20 2.50
W itb tbe 皿 e a n r efra ctiv e inde x a nd the pa rticle siz e, the ext皿 Ctio n to
ba cks c attering r atio s are c o mputed for a single particle fr o m the M ie s c attering
pr ogr a m, BHM IEs ubro utin ein Bohr en& Huffm a n(1983). M ultlplying this v alu eby
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Table 4. Voh+ m e ratio s of a ero so( m ateriars m e a s u red fn Autu m n1995and 1.996
B 細＼M ited d(8/g)I ･
‾N O{- ㌔ .s o㌔
` : _er
J ･.TO■C _Ⅰ亡.･
95/1Q/13 35,2 26.7 7.8 21.4 3.4.
′95/1 0/1
;4
1
: - 18.2 30.5 1 2.1 1 9二9 1 3.9
:■95/1O/1.6
■
.
■■
. 10.1 42.8 1 0.0 21.1 12.1
･?5/10/17
■■､- 21.2 2 6.1 13.7 25.4 8.6
･ 95!10/18 14.1･ 2 3.8 1 3.7 21.2 22.0
95/1 0/19 7.0 28.8 1 9.5 20.2 21.1
95/1 0/21 22.1 24.2 9,8 27.2 1 13
9 5/1O/2 3 25.8 22.6 ll.1 23 3 ll.6
95/1 0/2 5 32.4 25.1 16.1 1 33 7,6
‾96/10/12 - 2 8.6 27.9 6,1 23.0 9.8
96/1 O/1 3 2 0.1 35.8 6.0 22.8 9,7
96/10/1.
4 1 6.7 38.1 7.9 23.0 9.8
96/10/15/ 1 0.1 34,7 12.1 22.0 1 6.5
･96/1や/16p､ 16.1 30.3 ll.1 22.3 1 6,7
96/1t･/1之.･
10.3 40.5 12.0 22.7 9.7
-･.96/1.1/15･■:i 1 0.4 34.7 12.4 2 2.2 1 6.7
∴96/1Ⅰ/22∴:-- 26.7 27.1 9.6 23.0 9.8
･96/ll/21i∴ 26,3 25.9 9.3 22.3 9.5
the n u mbe r of the a er o sol in e a ch interval. the e xtin ctio nto ba cks c attering ratios
ar e c o mputed fo r the giv e n values of relativ e humi dity. Fig1 1 sho w s the
e xtin ctio n to ba cks c attering ratio v s relativ e humi dity. Its m e a n v alu e tu r n s o ut
abo ut25±10 % whe n the relativ ehu m idity is belo w 70%, a nd it de cr e a se sdo w nto
20 a s the relativ e hllmi dlty ap pro a che slOO %. Sin cethe relatl∇e hu midity te nds to
dec re a s e with height, w eha v e u s ed the c onstant valu e of 25 fo rthe ex 血 ction to
ba cks c atterlng ratio. Ho w ev er
･
,
this ratio is s up posed to v ary with height bec a u s e
of the v ariatio n of refra ctiv eindex of aer o sols a nd their siz e distributio n with
height. But, sinc e w eha v e n o s uch datain the up per air, w e a r efo rc ed to u s e
the c o n sta nt valu e,
T he bo u nda ry c o ndition fo rthe c o mputatio n of lid訂 C O n Sta nt is giv e n a sPp =
o.2Pm at 5 km , wher ePp a ndPm arethe ba cks c attering c o efficie nt by the pa rticle s
a nd by the m olec ule s, r e spectiv ely･ T he lidar c onsta nt is co mputed by the iter atio n
m ethod in廿 odu c ed in Fe m ald(1984).
Fig 2. sho w sty picalprofile s of the light extln Ction c o efficient. T he de c ay of ra w
data c a u s ed by the u nfoc us edlidar sign al n e arthe gr ou ndis co rre ct d by the overlap
c o 汀e Ctio n m ethod introdu ced by Spinhim e(195). A c o mpariso n of the light extin ctio n
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c o effic e nts thu s obtain ed at the gro und lev el with tho s e c o mputed fr o m the Mie
s c attering theo ry is sho w nin Fig. 3, T he ex也n cdon cceffic e nt com puted fro m M P L
data is m u ch higher than the o n e c omputed fro m the Mie the ory･ Ho w e v er, their
te mpo ral v ariaLtio n s m atche svery w ell.
TabLe 5. Refractiveindice s of a eros oEsin Seo ulrTC aS ured in Autum n1995a nd 1996
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Fig 3. ⊂加1】padso n of exhctiorl CO e氏cients m e as ured by M PLa nd com puted from M ie
the ory with OPCdaLta;left pa n el repre sents the diu malv ariatiorl(- -･● - ･ ･ - M P L, -････▲ -･･
O PC). a nd the right p anelr epre serltS the s c attered diagr a m o nSqderTiber30, 1弧7,
3. TerrlpO ralv aria也o n of P B L height
Sin c e m ost of the a ero sol m a ssis rn ostly co nfln ed with the plarletary botlndary
layer(P B L), 也e aer os ol c o n c entr atio nte nds to de cr e as e abm ptly a cr os sthe P B Ltop as
c a nbe s ee nin Fig. 2. T herefor e, the P B L height c anbe dete min ed fr o m e ach profile,
a nd the te mporal v ariatio n of the P B L height c an be obtain ed 打orL the n u m er ou s
c o n s ec utiv eprofile sfor ea ch a day. Fig. 4 sho ws an ex adTlple of P B L height v ariation .
Also
,
the re sidlユal 1ayer inthe up perpart of the P B Lc allbeidentifiedin the e v e nings
fro m the M P Lprofile s?s c a nbe se e nin Figs 2 a nd 51 This re sidu al layer c anhardly
be detected by co n v ent10 nal s ou ndings su ch as air so ndes. On cethe r esidual1ayer
dev elops, air pollutiorlPiles up in the PB Lsinc eitstaLyS therein the r esidual 1ayer
u ntiln e xt day, Fig. 5 als o sho w sthe aer os ol c o n c entr atiorlinc re as es abruptly when the
wind dire ction change sfr o mS W to NW at 9:00a. m . . T he N W wind m e an sin flo w of
u rb an air fro mthe m etr opolitan are a, while SW wind m e an sin皿o w fr o m the n otユntain
side of the m o nitorirlg Site,
4. Co n clu sio n
T he ratlO Of light e x血 ction to ba cksc attering c o effic ent
M ie s c attering the o ry fo rthe chemicalc o mpo sitiorl a nd siz e
m e a s u red by a n optical pa rticle c o u nte r. T he e xtin ctio n to
fo u nd to be 25j:2,5 w he n the rehtiv e hu midity is belo w
to w ard 20 at higherblユmidity.
is com puted from the
distri butio n of a ero sols
ba cks c atte ring r atio is
70 %
,
a nd it
.
de c re a s es
Ternpo ral variation of P B Lheight c a n be obtaln ed fro m the n um ero u s
c o n s e c utiv e pr ofile s, a rid the r e sidual1ayer in the up pe r pa rt of P B Lcan be
dete cted frorrlM P Lprofile s.
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